An Asteraceae plant, Bellis perennis, is widely distributed in Europe and North Africa. The whole flowering plant of B. perennis has been used for bruises, bleeding, muscular pain, purulent skin diseases, and rheumatism in European folk medicine.
2) The chemical constituents of this plant, several triterpene saponins, [3] [4] [5] [6] [7] [8] [9] [10] [11] anthocyanins, 12) flavonoids, 13) and polyacetylenes 14, 15) have been isolated from the roots and flowers of B. perennis. The flowers and young leaves of this herbal medicine are used as a vegetable. In the course of our characterization studies on medicinal flowers, 1, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] we have reported the isolation and structure elucidation of perennisosides I-VII (7-13) from the flowers of B. perennis (Daisy flower) as well as their anti-hyperlipidemic activities. 1) Our continuing search led us to the additional isolation of six new acylated oleanane-type triterpene oligoglycosides, perennisaponins A (1), B (2), C (3), D (4), E (5), and F (6) , from the flowers of B. perennis together with 14 saponins (7-21), nine flavonoids (22) (23) (24) (25) (26) (27) (28) (29) (30) , and two glycosides (31, 32) . This paper deals with the structure elucidation of six new saponins (1) (2) (3) (4) (5) (6) .
The flowers of B. perennis, which were cultivated in Albania, were extracted with methanol. The methanolic extract (25.8% from the dried flowers) was partitioned into an EtOAc-H 2 O (1 : 1, v/v) mixture to furnish an EtOAc-soluble fraction (6.7%) and an aqueous phase. The aqueous phase was subjected to Diaion HP-20 column chromatography (H 2 O→MeOH) to give H 2 O-and MeOH-eluted fractions (12.5%, 6.4%, respectively), which was described previously.
1) The MeOH-eluted fraction was subjected to normaland reversed-phase column chromatographies, and finally HPLC to give perennisaponins A (1, 0.0004%), B (2, 0.0048%), C (3, 0.019%), D (4, 0.017%), E (5, 0.021%), and F (6, 0.059%), bellisaponin BS1 10) (14, [38] [39] [40] [41] (22, 
Structures of Perennisaponins A (1), B (2), C (3), D (4), E (5), and F (6) Perennisaponin A (1) was obtained as an amorphous powder with negative optical rotation ([a] D 24
Ϫ7.8°in MeOH). The IR spectrum of 1 showed absorption bands at 1736 and 1655 cm Ϫ1 ascribable to ester carbonyl and olefin functions, and broad bands at 3445 and 1050 cm
Ϫ1
, suggestive of an oligoglycoside structure. In the positive-and negative-ion FAB-MS of 1, quasimolecular ion peaks were observed at m/z 1181 (MϩNa) ϩ and 1157 (MϪH) Ϫ , and high-resolution positive-ion FAB-MS analysis revealed the molecular formula of 1 to be C 57 H 90 O 24 . On alkaline hydrolysis of 1 with 10% aqueous KOH-50% aqueous 1,4-dioxane (1 : 1, v/v), polygalacic acid 50) (1a) was obtained together with acetic acid, which was identified by HPLC analysis of its p-nitrobenzyl derivative. 25, 29) The 1 H- (Table 1 ) and 13 C-NMR ( . On the basis of the abovementioned evidence, the structure of perennisaponin A was determined to be polygalacic acid 28 50) and two organic acids, acetic acid and 3-hydroxybutyric acid, which were identified by HPLC analysis of those p-nitrobenzyl derivatives. 25, 29) In addition, treatment of 2 with 0.5% NaOMe-MeOH gave 1b 52) together with methyl (S)-(ϩ)-3-hydroxybutrate, 53) which was identified by HPLC using an optical rotation detector. 54 (17) , except for the signals due to the 3-O-a-L-rhamnopyranosyl moiety of 17. In the HMBC experiment on 2, longrange correlations were observed as shown in Fig. 1 , so that the connectivities of the ester carbonyl carbons and the positions of acyl groups were elucidated to be the same as those of 17. On the basis of above-mentioned evidence, the structure of perennisaponin B (2) was determined. (3a) and an organic acid, 3-hydroxybutyric acid, which was identified by HPLC analysis of its p-nitrobenzyl derivative. 25, 29) Treatment of 3 with 0.5% NaOMe-MeOH yielded besysaponin C 12 10) (3b) together with methyl (S)-(ϩ)-3-hydroxybutrate, 53) which was identified by HPLC using an optical rotation detector. 54, 55) The proton and carbon signals in the 1 H- (Table 1 ) and 13 Fig. 2 , so that the connectivities of ester carbonyl groups were clarified. Consequently, the structure of perennisaponin C (3) was determined to be as shown. Perennisaponins D (4) and E (5) were isolated as amor- with methyl (S)-(ϩ)-3-hydroxybutrate, 53) which was identified by HPLC using an optical rotation detector. 54, 55) The 1 H- (Table 3) and 13 C-NMR ( (Table 3 ) and 13 C-NMR (Table  4) (Fig. 2) . Thus, the structures of perennisaponins D (4) and E (5) were determined to be as shown.
C-NMR (
Perennisaponin F (6) was also obtained as an amorphous , ascribable to hydroxyl, ester carbonyl, olefin, and ether functions. The alkaline hydrolysis of 6 liberated 3a and an organic acid, 3-hydroxybutyric acid, which was identified by HPLC analysis of its p-nitrobenzyl derivative. 25, 29) In addition, the alkaline treatment of 6 gave 14 52) together with methyl (S)-(ϩ)-3-hydroxybutrate, 53) which was identified by HPLC using an optical rotation detector. 54, 55) The proton and carbon signals of the aglycon part in the 1 H- (Table 5 ) and 13 C-NMR (Table 6) . The HMBC experiment on 6, long-range correlations were observed as shown in Fig.  2 , so that the connectivities of the ester carbonyl carbons and position of acyl group were elucidated to be the same as those of 3. Consequently, the structure of perennisaponin F (6) was determined to be as shown.
Experimental
The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); IR spectra, Shimadzu FTIR-8100 spectrometer; FAB-MS and high-resolution MS, JEOL JMS-SX 102A mass spectrometer; 1 H-NMR spectra, JEOL ECA-600 (600 MHz) and JNM-LA500 (500 MHz) spectrometer; 13 C-NMR spectra, JEOL ECA-600 (150 MHz) and JNM-LA500 (125 MHz) spectrometer with tetramethylsilane as an internal standard; and HPLC detector, Shimadzu RID-6A refractive index and SPD-10Avp UV-VIS detectors.
The following experimental conditions were used for chromatography: ordinary-phase silica gel column chromatography, Silica 
